Why some trade agreements are concluded for a limited period of time while others have the form of evergreen contracts supplemented with a clause requiring an advance termination notice? We employ the recent advances in contract theory to demonstrate that the time structure of the trade agreement is related to the nature of the underlying trade-related investments (or other types of irreversible resource adjustments). If these investments are lumpy and specialized to trade in a single homogeneous good, the agreements with the fixed term of duration are more likely. The fixed-term agreement provides incentives for the initial investment but leaves the parties the flexibility to revisit the need for future investment by resorting to renegotiation. If the agreement covers trade in goods requiring incremental and "leaky" investments, the risk of overinvestment is more diversified due to the spillovers of the investment benefits. Therefore, the parties, which are concerned with the costs of renegotiation, are more likely to conclude an evergreen agreement (with an advance termination notice or an escape clause).
Introduction
The vast majority of WTO members are signatory to one or more regional trade agreements (RTAs) which in the WTO parlance refers to all bilateral, regional or plurilateral trade agreements of a preferential nature. between Turkey and Jamaica (5-year duration); the 1996 Canada-U.S. Softwood Lumber Agreements (5-year duration); a series of rather short-term agreements concluded in the 1960s-90s between India and Tanzania (with the duration ranging from 1 to 2 years) and India and Bangladesh (with the duration from 2 to 3 years) and a series of the Lomé Convention trade-and-aid agreements between the EU and a number of developing African, Caribbean, and Pacific countries, which were concluded for fixed terms ranging from 5 to 10 years. 1 The 1992 EC-US Agreement on Large Civil Aircraft stipulated that in exceptional circumstances, a party may terminate the agreement within 15 days following consultations concerning a matter leading to termination. In October 2004, the United
States exercised its right to terminate the Agreement by sending a diplomatic note to the European Union's Council of Ministers.
A review of final clauses in a large number of bilateral and plurilateral trade agreements suggests that fixed terms agreements are more common between parties whose bilateral trade is mostly in homogeneous goods (e.g., commodities). This is the reason why most of the fixed term agreements either include a commodity exporting developing country as at least one of the parties (e.g., Lomé Convention, India-Bangladesh, and Turkey-Jamaica agreements) or concern sectoral trade between developed countries in a homogeneous commodity (e.g., lumber, oil, or gas). On the other hand, evergreen bilateral trade agreements (with advance notice) are characteristic of countries which trade primarily in manufacturing goods and services. That is why bilateral trade agreements between developed countries usually have unlimited duration. We have studied all the bilateral and plurilateral trade agreements to which the U.S. is a party and which are currently in effect (see Appendix B) and have found that it is indeed true that agreements are more likely to be of fixed duration as opposed to being evergreen if they cover trade in commodities and if they are concluded with less developed countries (see Table 1 ). Moreover, the agreement is more likely to cover the trade in commodities even if we control for the partners' level of development and democracy (see Appendix B). In order to understand the time structure of the trade agreements, one has to examine first the factors determining the length of the time period during which the countries choose to be bound by the obligations in a treaty. One of the first arguments related to the issue of the trade agreement's duration was provided in a seminal paper by MacLaren (1997) who suggested that the long-term agreements protect incentives for irreversible trade-related investments and intersectoral resource adjustments (e.g., labor and capital reallocations in and out of the export sector). Indeed, without durable trade agreements, such investments and resource adjustments are vulnerable to holdup by the trading partner. 2 While the benefits of lasting 2 Irreversible and costly trade policies often involve direct investments by governments. Although the wisdom of industrial targeting and export promotion policies have been questioned in the economics literature, it is undeniable that governments throughout the world often resort to these policies (see Hausmann and Rodrik, 2006) . Moreover, as pointed out by Hausmann trade agreements are compeling, they also involve certain costs. As desired trade policies may change dramatically over a short period of time because of economic and political shocks, renegotiating the policy commitments fixed in an agreement may be quite costly. The presence of these costs and benefits makes the analysis of trade agreements similar to the incomplete contract theory Hart, 1986, Hart, 1995) and in particular to the theory of incomplete contracts on time (Guriev and Kvasov, 2005) . The parties choosing the duration of the contract, have to resolve the incentive-flexibility trade-off. If the term of the trade agreement is too short, there will be no incentives to invest; if it is too long, it will reduce the parties' flexibility to react to external shocks; moreover even if the parties renegotiate the outdated agreement, the outcome of renegotiation may provide excessively strong investment incentives. The risk of over-investment or of over-specialization is as tangible as that of under-investment. Moreover, this risk is costly for both trade partners, not only for the investing party. Indeed, in a bilateral trade relationship, if the exporting country wants to specialize in a particular export sector, it would require guaranteed terms of market access in the importing country for a sufficiently long period of time to prevent the risk of hold up. The greater the exporting country's trade-specific investment, the larger is the compensation the importing country has to provide to the exporting country for the upfront investment costs by expanding the duration of its marketaccess obligations. This is why many countries are reluctant to sign long-term trade agreements even if there are substantial mutual benefits. A good example is the ongoing debate among the EU governments on signing an agreement with Russia on the long-term supply of natural gas. The terms of agreement proposed by Russia include a large-scale investment into a gas pipeline which Russia can undertake in exchange for guaranteed long term contracts committing the EU to purchasing Russia's gas. The EU governments are reluctant to sign the agreement on Russia's terms because of the uncertainty about the direction of the energy markets.
Therefore the optimal time structure of the trade agreement should take into account the trade-off between providing efficient incentives for investment today and making sure that there will be no overinvestment tomorrow. Fixed-term contracts and evergreen contracts help resolve this tradeoff in very different ways.
The distinction can be illustrated with the following example of simple bilateral agreements designed to encourage trade-related investments. The parties can sign either a free trade agreement for θ years or an evergreen agreement with the advance termination-notice period α (or with an escape clause). Next year, an investment opportunity may arise. With probability p this investment project will be socially optimal (i.e., it improves the joint welfare of the countries) and should be undertaken, and with probability q it will be socially suboptimal and should not be carried out. With probability 1 − p − q there will be no opportunity for undertaking the project.
and Rodrik, export-oriented economic activities often require specific inputs for which the market does not operate and which have characteristics of public goods (e.g., regulations, standards, certification, accreditation, provision of certain elements of infrastructure). Many of these public goods differentially benefit particular economic activities. In this case, it is unavoidable that governments engage in active industrial policies in the sense of providing public assets with high degree of specificity to economic activities.
If the trade agreement has a fixed term of duration θ, next year the parties only have θ − 1 years remaining under the contract, which represents insufficient incentives for undertaking the investment project if it arrives. If the investment project is jointly optimal, the parties have to renegotiate and replace the agreement with a new one for θ years. Under the evergreen agreement, the opposite is true. Next year, the agreement will provide the very same incentives to invest as this year. This means that if the investment is optimal, there is no need to renegotiate. However if it is suboptimal, parties have to scrap the agreement because otherwise the foreign country will invest and over-specialize. Therefore the choice of the agreement will depend on how costly renegotiation is and whether p or q is higher. If the risk of overinvestment is large (i.e., q is high), a fixed-term agreement will do better. If, on the other hand, the main danger is the future underivestment (i.e., p is high) and renegotiation is costly, the parties will choose the evergreen type of agreement.
Even though renegotiation costs may be substantial they are certainly much less than the potential losses due to the inefficiency of the trade agreement. Therefore the inefficient agreement will always be renegotiated.
If the trade agreement provides incentives for a 'value-destroying' investment, it will be replaced by another agreement once the investment opportunity arrives. If the trade agreement does not provide incentives for undertaking an investment when it is jointly optimal, a new trade agreement will take its place. On the other hand, as the renegotiation costs are not trivial, 3 the choice of the agreement should minimize the likelihood of such renegotiation.
The example above outlines the contours of the agreement which reduces the need for renegotiation.
If the risk of overspecialization is relatively large, we should see the fixed-term trade agreement that provides incentives for investment today but discourages investment tomorrow. This is applicable to trade in commodities where supporting investments are typically one-off and lumpy. If such an investment turns out inefficient, the welfare cost may be very high for both parties. For example, if a long-term crude oil import agreement provides incentives for upgrading pipelines and oil terminals (i.e., trade-partner-specific and good-specific investments), then the optimally-designed agreement makes sure that the oil exporting party undertakes only those upgrades that are jointly efficient for the parties.
In the case of trade in less commoditized products, the situation is different. Production and transportation capacity related to trade in goods or services characterized by vertical or horizontal product differentiation is typically less lumpy as it allows small scale incremental investments aimed at improving a particular aspect (or module) of the traded product variety. Even more importantly, investments related to trade in goods characterized by greater product differentiation are typically "leaky" because of the spillovers of the investment benefits across related varieties of the differentiated product. These characteristics of investments in less commoditized (and more differentiated) goods lower the risk of over-investing in them. Indeed, an investment that enhances gains from trade in one product variety today will likely produce spillover benefits 3 One has to take into account full economic costs of renegotiation, not only the direct legal costs. The full economic costs are related to the fact that trade negotiations take time; and each day of delays involves forgone gains from trade and unrealized investment opportunities.
that may enhance gains from trade in another variety tomorrow. For example, human capital investments in a country specializing in outsourced software design can be shared by a large number of software product varieties. 4 As increasingly common in the recent trade literature, we assume that trade agreements are externally enforced (albeit incomplete) contracts. In principle, our argument could be made in a setting with selfenforced agreements. We choose the former setup for the the sake of simplicity. As we study agreements with clauses spanning over time, solving for equilibria in repeated games would be particularly cumbersome.
The rest of the paper is structured as follows. Section 2 provides a review of the related literature on trade and contract theory. Section 3 describes the setup of the model. In Section 4, we solve for incentives under the fixed-term and the evergreen trade agreements. Section 5 concludes.
Related literature
There are several relevant strands of literature. First, there is research on the dynamic effects of trade policy via irreversible investment. Krugman (1987) models the irreversible effects of trade policies in the context of dynamic economies of scale. In that paper, a temporary protectionist measure reduces gains from trade but provides incentives for investment in dynamic-economies-of-scale sector. Our paper is also close to the analyses conducted by MacLaren (1997) and Bond (2006) who considered the trade-off between the governments' need to protect irreversible trade-specific investment and the desire to maintain a degree of policy flexibility in the environment with uncertain terms of trade. 5 One implication of the MacLaren's and Bond's papers is that the costlier the trade partner-specific investment, the longer the duration of trade agreements. However, these papers do not provide any insights as to why some trade agreements are concluded for a fixed term and others are evergreen (with advance termination notice or a temporary escape clause).
To the extent irreversibility of trade-related investments or sluggishness in trade-induced resource adjust- 4 The distinction we draw between the investments in the homogeneous commodity industry and the differentiated product industry is similar to the notion of the product space with the varying degree of relatedness among products, which was introduced in Hausmann and Klinger (2007) and Hidalgo, et al. (2007) . These papers define the relatedness or distance between the goods through the degree of substitutability between the good-specific assets (e.g., human or physical capital, infrastructure, regulatory framework, and property rights regimes) required to produce the goods. Due to the varying degree of relatedness among goods and services some parts of the 'product space' are dense while others are sparse. This implies that countries that are specialized in a dense part of the product space have an easier time at changing their export mix than countries that are specialized in more disconnected products located in a sparse part. Hausmann and Klinger observe that the densest part of the product space tends to be dominated by manufactured products while homogeneous goods and commodities (e.g., oil, mineral ores, timber and cotton, and un-processed agricultural goods) are located in the sparse areas of the product space. They also provide evidence that in general, rich (poor) countries tend to be specialized in dense (sparse) parts of the product space. 5 MacLaren (1997) models these investments as trade-partner-specific and irreversible specialization of human capital while Bond (2006) studies the case where parties invest in infrastructure to reduce trade costs. While these two setups are somewhat different, the main ideas carry on from one framework to the other one. For simplicity's sake, we follow Bond's approach. ment plays a part in our analysis, explaining the duration and term structure of trade liberalizing agreements bears similarity to the question of why trade liberalization tends to be implemented gradually, rather than being introduced at once at the conclusion of the initial agreement. Staiger (1995) In this paper, we focus on another common clause in trade agreements, the advance notice for unilateral termination. The obligation to give the advance notice limits opportunities for hold-up and therefore protects the incentives to invest. Even if there is a shock that makes termination mutually beneficial, the advance notice of α periods provides the investing party with a guaranteed compensation of at least α-periods-worth of trade gains. In terms of our theory, the advance termination notice clause and the termporary escape clause perform similar functions: they protect the investment incentives. If a country prompted by a termsof-trade shock invokes the escape clause for the duration of β periods and this temporary surge of protection affects the returns on investments undertaken by other members of the trade agreement, the country that invoked the escape clause has to provide its trade partners a compensation worth the sum of the trade gains for β periods promised to them under the terms of the agreement. Moreover, as discussed in detail in Bagwell and Staiger (2005) , the international legal system typically requires that after the expiration of the escape clause which lasted β periods, the earlierst time the escape clause can be invoked again is β periods after the end of previous escape clause. Therefore, the investing party is guaranteed the present value of the gains from trade for the period of [t, t + 2β] where t is the time when the escape clause is invoked the first time.
A relatively recent but fast-growing thread in the international economics literature emphasizes contrac- The contribution of the present paper to the contract theory literature is to emphasize the difference between the two types of contracts in a more realistic setting of trade agreements. We show that while the contract duration is chosen to provide incentives for investment at the inception of the contract, the availability of the alternative contract types allows for another degree of freedom. Having two distinct contract types helps to differentiate incentives for investment at the inception of the contract and at the contract's more mature stages. The fixed-term contract provides weaker incentives for the future investment than for the present investments. The evergreen contract protects the present and the future investments equally well. Therefore investment incentives depend not only on the duration of the contract but on the type of the contract. This is turn implies that the choice of the contract type depends on both the present and the future investment characteristics as well as on the renegotiation costs.
Setup
We consider a discrete time model of trade between two countries, home and foreign. In every period, countries can trade and the foreign country can make a trade-related investment which reduces its cost of exporting to the home country in the future periods. We begin our analysis by assuming that the foreign country exports a single homogenous good (i.e. a commodity). The foreign country's trade-costreducing investment in the homogeneous good industry is 'lumpy', which is captured by the assumption that in every period the foreign country's investment is either 0 or 1. This assumption is intended to represent the difference between trade-facilitating investments for the homogeneous good industry and the non-commoditized (i.e., differentiated) good industry. The examples of such lumpy investments intended to facilitate trade in homogeneous goods include the construction of large scale transportation or storage facilities for commodities (e.g., ports, oil terminals, oil or gas pipelines, electricity grids). By contrast, the main characteristics of investments in the differentiated product industry is their leaky nature. While each product variety requires an individual trade-related investment, the accumulated stock of these investments is generic to the entire industry because of the spillovers of investment benefits across product varieties. To make the scale of investments in the differentiated product industry and the homogeneous good industry comparable, we assume that there is a continuum of differentiated product varieties of measure 1 and the investment for each variety can also be either 0 or 1. Because of its "leaky" nature, the investment reducing the cost of trade for variety i also reduces the trade cost for variety j. 6 Therefore, in each period the expected volume of trade-related investments in the differentiated good industry is between 0 and 1, i.e., exactly as in the homogeneous good industry. But since investments in the differentiated good industry are undertaken independently for each variety, they do not have the all-or-nothing property of the lumpy investment in the homogeneous industry. In fact, investments for individual product varieties incrementaly increase the capacity of the entire differentiated good industry.
Trade and trade-related investments
The stage game is derived from the basic two-country, two-good framework previously considered by Johnson (1953/54), Mayer (1981) and Dixit (1987) . We provide only a terse review of the main elements of this framework. The countries home (no * ) and foreign ( * ) exchange two goods x and y. The home country exports good y in exchange for imports of good x from the foreign country. In this subsection, we assume that both x and y are homogenous goods. In the subsection 3.4, we will consider an alternative setup where
x represents a differentiated product with a continuum of possible varieties.
Both countries are large enough to affect the terms of trade through an import tariff, which is the 6 The difference between the two types of goods can be seen in the following example. In the case of commodities, such as lumber, oil, gas, the requisite investments usually have a very high degree of specificity and are useless for the production of any other goods (gas pipeline is a lumpy indivisible investment; also, it cannot be used for selling oil). By contrast, in software design or consulting services, each variety is different and trade-promoting investments in individual varieties are small and independent, but these investments can be reused for a large variety of differentiated products or services.
only policy instrument available to the countries' governments. Although good y can be shipped costlessly, importing good x from the the foreign to the home country is costly. The per unit cost of shipping good
x from the foreign to the home country v = v(K * ) is a decreasing function of capital stock of traderelated infrastructure K * . When there is an opportunity, the foreign country can increase the stock of the infrastructure K * by making an investment. K * is specific to the relationship between the home and the foreign countries and cannot be used to reduce trade costs with other potential trade partners. For simplicity we assume that the per period investment is a binary variable: φ = {0, 1}. The cost of investment is c. The investment opportunities arrive at a Poisson rate σ.
We follow the earlier literature on political economy of trade policy (e.g., Baldwin (1987) , Bagwell and Staiger (2005)) and assume that each government seeks to maximize a weighted sum of the producer surplus, the consumer surplus and the tariff revenue, with a relatively greater weight on the import-competing producer surplus. Specifically, let γ > 1 denote the weight placed by the domestic government on its import-competing producer surplus. Then the single-period welfare functions of countries given tariff choices τ and τ * and the
We make a number of conventional assumptions on U (τ, τ * , γ, K * ) and U * (τ, τ * , K * ) to ensure the existence of static best response functions that generate Nash equilibria in tariffs. 7 High tariffs τ or τ * lead to the autarky outcome, in which welfare levels of both countries are taken to be zero. For lower levels of τ and τ * , trade volume is positive, and the welfare function of each country is strictly positive, differentiable and strictly quasi-concave in the country's tariff level.
be the values of τ and τ * that maximize the respective welfare functions of the two countries, i.e., the country's best response tariffs. Given that γ is the weight of the import-competing producer surplus in the home country welfare, it is natural to assume that b τ γ > 0. The Nash equilibrium
We assume that all realizations of γ are sufficiently high that the home country's Nash equilibrium tariff is prohibitive, i.e., it precludes imports from the foreign country. 8 (Since we allow that foreign country's Nash equilibrium tariff can be non-prohibitive, there is some one-way trade in the Nash equilibrium.) The Nash equilibrium welfare levels are U N (γ) and U * N (γ).
The joint welfare of the two countries is given by e U (τ , τ * , γ, K * ) ≡ U + U * (hereinafter we will use tilde for the joint variables). We assume that e U τ < 0, e U τ * < 0, so that freer trade increases the joint welfare.
The jointly optimal home tariff is strictly positive, albeit non-prohibitive, for all realizations of γ > 1:
> 0, τ * E (γ) = 0 (the superscript "E" stands for "efficient"). 7 For example, following Dixit (1987) we assume that balanced-trade and Marshall-Lerner conditions are satisfied. This ensures that one country's unilaterally-optimal tariff creates a negative terms-of-trade externality for the other country. Although the phrase "terms-of-trade externality" is rarely used in the parlance of real-world trade-policy negotiators, as Bagwell and Staiger (2002) demonstrate in their recent monograph, the concepts "terms-of-trade gain" and "market-access restriction"
describe the single economic experience that occurs when the importing country government raises its import tariff and restricts foreign access to its market. 8 This is for the technical simplicity's sake only. Our results extend to general cases in which there are Nash equilibriua with non-prohibitive tariffs. However, the more general cases require more notation and additional modeling details.
Given our interpretation of γ, it is natural to assume that its reduction implies a lower jointly-optimal tariff (τ E γ > 0) and a greater volume of import in the home country, which increases the marginal effect of the foreign infrastructure investment on the home country welfare:
The foreign country can invest either ∆K * = 0 or ∆K * = 1 per period; the cost of investment is c∆K * .
The parties discount the future at the common discount rate ρ. (We assume that the capital stock does not depreciate; non-trivial depreciation rate would simply be added to ρ)
The countries' marginal per period payoffs from the investment are u(τ, τ
We introduce a linearization
) and assume that maximum per period investment ∆K * = 1 is small compared to K * . This assumption allows us to neglect the higher-order terms of the Taylor expansion in the neighborhood of K * 0 . Therefore the effect of investment on future payoffs will be linear. 9 During each period, parties can renegotiate the previously concluded agreements. The cost of renegotiation is κ per period. Since this cost is small relative to joint gains from amending the agreement, renegotiation will always happen in equilibrium. However, because the renegotiation costs are not trivial, the parties choose the contract that minimizes these costs.
Finally, we assume that all the bargaining power belongs to the home country.
Uncertainty
The home country's domestic political economy parameter γ changes over time. For simplicity, we assume that this parameter has only two realizations: γ can be high γ = γ P (i.e., consistent with the protectionist stance of the home government) or low γ = γ L < γ P (i.e., consistent with the liberal trade-policy stance of the home government). In the latter case, liberal trade policy is globally optimal (i.e., maximizes joint welfare of the two countries), while if γ = γ P , the global optimum involves higher trade barriers.
We distinguish between three states of nature: "Good", "Medium", and "Bad" (G, M , and B, respectively). In both G and M states, γ = γ L , while in the state B, γ = γ P . The difference between the G and M states is that there is no direct transition between states G and B. Essentially, if the state is G, everyone knows that protectionist preferences are unlikely. While if the present state is M , the state B is likely to arrive next period. 9 In principle, one can argue for either convex or for concave relationship between the foreign country's investment and welfare. On one hand, the investment cost functions are usually convex. On the other hand, the effect of the infrastructure investment on the welfare is likely to be concave -the more we have invested the greater amount is traded, hence the higher return to investment. As it is hard to determine the nature of the ultimate effect of K * , we use a linear function as the first approximation. A non-linear relationship would imply similar results but require more cumbersome derivations.
Linearization also simplifies the role of depreciation. If the linearity assumption holds, depreciation does not affect incentives to invest.
Formally speaking, we consider a Markov process where the transitions between the three states occur at given rates. The transitions from state M to states G and B take place at the rates μ G , μ B , respectively.
For simplicity, we assume that transitions to M out of both G and B states occur at the same rate λ. Each row in the transition matrix below represents the probability distribution of the state in the next period s t+1
given the current state s t :
We use p t,s to denote the probability of being in state s = G, M, B at time t. Given the initial distribution
, these probabilities are given by:
where p s denotes the steady state distribution:
The steady state probabilities p s can be derived in either of two ways. First, these probabilities are the limit distribution for t → ∞ : p s = lim t→∞ p t,s . Alternatively, p s is the eigenvector of the transition matrix: if the present state is p t,s = p s , then it will be the same next period p t+1,s = p s .
Note that we introduce three states even though there are only two realizations of the home country political economy parameter γ. This makes the structure of uncertainty sufficiently rich to separate trade policy and investment decisions. While trade is optimal in states G and M , investment should only take place in state G. In state G, it is optimal both to set low tariffs and to invest (as high level of γ is relatively unlikely to occur in the future). In state B, it is optimal to set higher tariffs and trade at a lower level so that investment does not pay off. In the intermediate state M , parties trade at the same level as in the state G (as the level of γ is low) but do not invest (as the protectionist preferences γ = γ P are likely to arrive in the future).
We shall also introduce another source of uncertainty: the availability of the investment opportunity.
Investment at time t is only possible if there is an investment opportunity. We assume that investment opportunity is available with probability σ; there is no investment opportunity with probability 1 − σ. The arrivals of investment opportunities are independent across time periods.
Timing
The timing is as follows.
-Period t begins. State transition is realized. Parties observe the state s = G, M, B and the political economy parameter γ = γ P , γ L . Investment opportunity arrives (with probability σ) or does not arrive (with probability 1 − σ).
-Parties choose whether to trade according to an agreement signed in previous periods or to renegotiate.
The renegotiation may replace the existing agreement with a new long-term or spot trade agreement, or the Nash equilibrium tariffs. Renegotiation incurs cost κ.
-If there is an investment opportunity, the foreign country decides whether to invest.
-Trade occurs. Period t ends.
Social returns to investment
We will first consider the first best for the homogenous good case, then extend the analysis to the setup where x is a differentiated product.
Homogenous good.
The first best level of trade depends on the current state of nature. The jointly optimal tariffs are τ E (γ), τ * E (γ). The level of trade is higher in the states G and M (when γ = γ L ).
Let us now solve for the optimal investment decision (contingent upon the arrival of an investment opportunity). Investment raises welfare in all states, but the immediate effect of investment is lower in the state B (when γ is high) than in the state M and G (and it is the same in M and G states). We denote the joint per-period return to investment in these states by e
, respectively. As assumed above, the joint return to investment is higher under the liberal trade policy: e u L > e u P .
The decision to invest should take into account the expected global returns to investment which include the returns in the current state as well as the future transitions to other states of nature. Let f W s be the expected social returns to investment where s = G, M, B is the initial state. Once the investment opportunity arrives in the state s, investment is optimal whenever f W s > c. By definition,
where ρ > 0 is the discount rate.
This system has the following unique solution:
In state G, the expected returns to investment are high, as the parties expect relatively long period under low tariffs; in the states B and M , longer periods of protectionism are more likely.
Differentiated goods.
Now consider the case of the differentiated product. The per unit cost of trade depends on the aggregate stock
As there is a continuum of product varieties, exactly p s per cent of the varieties are in the state s = G, M, B. Whenever there is an investment opportunity for variety i, the investment costs c and leads to the expected joint returns of W = P s=G,M,B p s f W s .
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We assume that the parties can only set one tariff for all varieties. Let us denote τ E the jointly optimal tariff for the case of differentiated goods. By definition, this tariff is between τ E (γ L ) and τ E (γ P ), and is below the Nash equilibrium tariff.
Assumptions.
Throughout the paper we assume that investment is optimal if the good is differentiated, or if the good is homogenous and the state is G. If the good is homogenous, but the state is M or B, there should be no investment.
Assumption A1. The parameters are such that:
This assumption implies f W B < c < f
The assumption allows us to focus on the most interesting case. Otherwise, either W < c, and there is no need for investment in the differentiated good case (and the parties are better off not signing any trade agreement), or f W M > c, and the state M is not different from the state G as in both states it is optimal to set low tariffs and invest.
This assumption implies that in the case of differentiated goods with leaky investments the countries would rather sign the trade liberalizing agreement rather than choose the Nash equilibrium tariffs (the inequality is equivalent to
First best
The above analysis and assumptions allow describing the first best. In the case of the homogenous good, the free trade is optimal in the states G and M while the investment is only socially optimal in the state G. The uncertainty is sufficienly rich to decouple trade and investment decisions: in the state M the current preferences are pro-trade, so it is optimal to reduce tariffs but the protectionist preferences are likely to emerge in the future hence investment does not pay off.
In the differentiated good case, where exactly p s varieties are in the state s = G, M, B, both free trade and investment are socially optimal.
Trade agreements and investment
Suppose an investment opportunity arises. We first derive the incentives to invest under different contract types starting with the case of a homogenous good. Then we solve for the differentiated good case. After that, we compare the renegotiation costs for each case for different types of contracts. Notice that we assume that in the case of the differentiated good, the tariff fixed in the trade agreement applies to all varieties of the differentiated good.
Null contract
We shall first consider the case of a null contract: countries do not conclude a long-term agreement. The terms of trade are negotiated on the spot. Since the home country is assumed to have full bargaining power, the foreign country's payoff is equivalent to its payoff under the Nash equilibrium. The return to investment is therefore trivial and foreign country does not invest. As we will show below as long as renegotiation costs are low relative to the returns to investment, the null contract is outperformed by other contracts.
Fixed term agreement
The parties sign a contract to trade for θ periods with the tariffs τ , τ * . (If θ is not an integer, trade in the last period occurs with a probability θ − int(θ)). Under this contract, the foreign country's payoff does not depend on γ; therefore the foreign country's returns to investment only depend on the contracted tariffs τ , τ *
and not on the state s.
Let u * = u * (τ , τ * ) be the one-period return to investment and V * θ the expected discounted returns to investment received by the foreign country given the contract with tariffs τ , τ * and the duration θ :
As argued above, the foreign country's payoff under the null contract is trivial V * 0 = 0 (regardless of the state s = G, M, B). Hence the foreign country's payoff under the contract with tariffs τ , τ * and the duration θ is
The minimum duration θ that provides the incentive to invest given should solve V * θ = c.
Proposition 1
The minimum duration of the fixed-term contract which provides a sufficient incentive for investment is
One period into the lifetime of the fixed-term agreement with the duration θ (and tariffs τ , τ * ), this agreement no longer provides sufficient incentives to invest V * θ−1
Under this trade agreement, the foreign country is happy with its terms and wants to continue with the same tariffs even if the state is B and trade on the same terms is jointly inefficient. Therefore, once the state is B, the home country will immediately ask for renegotiation and will compensate the foreign country for scrapping the agreement.
Evergreen agreement
Now consider a contract that provides an ongoing protection for investment with a requirement that the unilateral withdrawal from the treaty has to be preceded by a notification of the other party α periods in advance of the withdrawal. 11 Thus, the contract stipulates that the parties trade under the tariffs τ , τ * indefinitely; the home country has the right to terminate the agreement at time t by sending the foreign country a written notice at time t − α.
As long as the state is G, there is no need to renegotiate; renegotiation would be a zero-sum game.
Therefore, until the state is B, the parties continue to trade under the terms of the contract. Once state B arrives, the contract is renegotiated. If the state is M and there is no new investment opportunity, there is also no need to renegotiate. But if an investment opportunity arrives in state M , the parties do need to renegotiate; otherwise the foreign country would invest which would be jointly inefficient. Therefore, the home country offers to terminate the trade agreement and pays the compensation equivalent to the foreign 11 An alternative setting is the evergreen contract with a unilateral escape clause (like in Bagwell and Staiger, 2005 ). The analysis would be similar but more cumbersome. Therefore we focus on the advance termination notice.
country's payoff from another α periods worth of trade under the terms of the agreement (therefore the foreign country obtains V * α as defined by (3)). Now consider the foreign country's investment decision under the evergreen contract. Suppose that the investment opportunity arrives. The foreign country's returns to investment are as follows. First, u * for each period until the state B (with γ = γ P ) arrives. Second, a payment equivalent to the payoff from α periods of continued trade under the terms of the agreement -after this state has arrived. Third, the payments equivalent to the outside option (i.e., the Nash outcome) after the good state returns. The latter effect is trivial as the home country has all the bargaining power and would capture the entire surplus from the resuming high level of trade.
Therefore the foreign country's returns to investment V * α,s , s = G, M, B are as follows:
where V * α is the return to investment under a fixed term contract of length α, and u * is the foreign country's one period return to investment given that trade takes place under the contracted tariffs τ , τ * . In state B, it is jointly efficient to terminate the contract. In order for the foreign country to agree to the immediate termination, the home country has to compensate the foreign country with a one-time payment V * α for the foregone α periods worth of returns of investment under the trade agreement. In state G, the foreign country will receive one-period worth of returns u * and the expected returns for the next period (V * α,G with probability 1 − λ and V * α,M with probability λ). In the intermediate state, M , the parties have to take into the account the need to renegotiate the contract in case there is an investment opportunity. If there is no investment opportunity (probability 1 − σ), the parties continue to trade under the present contract until the bad state arrives. If this happens (unconditional probability (1 − σ)μ B ), parties terminate the contract and the home country pays the foreign country a lump-sum payment V * α . If the investment opportunity arrives, the contract provides the foreign country with incentives to invest. On the other hand, if the investment opportunity does arrive in state M , seizing this opportunity is jointly inefficient. Hence, it is optimal to pay V * α to the foreign country and terminate the contract immediately.
The solution to the system above is as follows:
where we used the expression for V * α from (3). To find the minimum termination notice time α which provides sufficient investment incentives, we need to solve V * α,G = c.
Proposition 2
The minimum advance termination notice time α of the evergreen contract to provide in-centives for investment is
The optimal contract
Let us now calculate the expected renegotiation costs under each contract. Suppose that the parties sign the fixed-term contract (in the good state given an investment opportunity). Once it is signed, it provides sufficient incentives to invest in the first period of the contract's duration. In the subsequent periods, four contingencies can arise. First, another investment opportunity may arrive, then the parties need to sign a new fixed-term contract. Second, the state M can arrive; no renegotiation is needed since the remaining duration of the existing fixed-term contract is insufficient to provide incentives for investment. Hence, the foreign country will not invest. Third, the bad state may eventually arrive. Then the parties renegotiate.
Fourth, the state may remain good but no investment opportunity arrives; there is no need for renegotiation. We can now compare the expected renegotiation costs under the fixed term contract and under the evergreen contract.
Proposition 3 In the case of homogenous good, the parties will choose the fixed-term contract whenever the risk of investment in the intermediate state is sufficiently high (i.e., λ and σ are sufficiently high, and/or μ G is sufficiently low).
The Proof is relegated to Appendix A.
Proposition (3) is quite intuitive. As discussed above, the benefit of the fixed-term contract is to prevent the suboptimal over-investment. Therefore, the fixed-term contract is preferred when the intermediate state is more likely (λ is high relative to μ G,B ) and investment opportunity is more likely to arrive (high σ). By contrast, the evergreen contract works well if the state G is more likely; in this case, the evergreen contract continues to provide incentives for (optimal) investment. Therefore the evergreen contract is chosen whenever the good state is more likely (high μ G ). We were unable to obtain unambiguous comparative statics with regard to μ B as the arrival of state B results in renegotiation under both types of contracts.
To understand the economics of the Proposition, consider the case of trade in commodities that requires a lumpy infrastructure investment. To provide incentives for this investment, parties sign a long-term agreement; but what should the agreement's structure be? This depends on the political and economic 12 See Guriev and Kvasov (2005) for a detailed intuition for why the optimal advance notice α is shorter than the optimal duration of the fixed-term contract θ.
environment. Suppose that the parties expect that the current pro-trade stance in the home country can easily change in the future. Then it is wiser to sign a fixed-term agreement which provides strong incentives today but weaker incentives in the future; hence the agreement will discourage the suboptimal overinvestment tomorrow. If, on the other hand, the current pro-trade political equilibrium is likely to stay, then the evergreen contract is better. Indeed, it will provide equally strong incentives today and tomorrow, hence no need to renegotiate tomorrow.
Remark 1 In the analysis above, we considered trade agreements with tariffs constant over time. It is easy to show that under non-trivial renegotiation costs, such agreements are strictly optimal, for example, instead of the fixed-term contract with constant tariffs, let us consider a longer-term agreement where there would be high tariffs in the beginning and Pareto-optimal tariffs in the end. The tariff levels can be chosen so that the agreement would also provide efficient incentives in the first period; also like the optimal fixed-term contract above, such a contract would also prevent overinvestment -one period into the life of the agreement, the parties do not have incentives to invest. However, the contracts with variable tariffs involve excessive renegotiation: if the economy is in the state G or M, the parties will always renegotiate tariffs to the Pareto optimal levels.
Trade in differentiated goods
In the case of trade in differentiated goods, the analysis is straightforward. At each period, there are investment opportunities for σ > 0 varieties. The fixed-term contract should therefore be constantly renegotiated.
Expected renegotiation costs are κ per period.
Under the evergreen contract, if the investment is not too costly, the parties are better off not renegotiating at all and just allowing all investment opportunities to be exploited. Assumption A1 above (2) implies that the parties are better off to allow investments whenever an investment opportunity arrives. Therefore in the case of differentiated goods, the parties prefer the evergreen contract.
Notice, that in our model the termination notice is never used. This is explained by the fact that we consider a continuum of differentiated good varieties, of which exactly p B = μ B λ+μ G +μ B are in state B; the probability of many more varieties being in the protectionist state is trivial. In reality, if there is a discrete set of goods and there is a positive (albeit small) probability that all (or very many) of them are in the state B; then the home country may sometimes use the advance notice to terminate the agreement.
Robustness
The model above makes a number of simplifying assumptions. The main results are robust to the choice of uncertainty and investment technology. E.g. if the state space were richer and investments were continuous rather than binary, the results would still hold. The fixed term agreement would still be chosen to provide incentives for a lumpy one-off investment once it is signed but not later. In the subsequent periods, the incentives would be weakened and the foreign country would underinvest. Vice versa, the evergreen agreement would provide the same incentives to invest both at the moment of its inceptions and in the subsequent periods thus encouraging small and frequent investments. These results may also be generalized to the case where optimal level investment is not constant in time -as discussed in Guriev and Kvasov (2005) , these may be incentivized via an evegreen agreement with an advanced notice period that changes over time.
We do not consider other properties of differentiated goods such as elasticities of substitution, market power, entry etc. -the only feature that matters for the model above is the fact that in the differentiated good case investments are small and frequent rather than one-off and lumpy. Our model assumes full intervariety spillovers of investment in the differentiated good case. This is certainly an extreme assumption.
Yet, our qualitative argument holds to the extent these spillovers are not trivial.
Concluding remarks
In this paper we argue that the duration and the time structure If the parties trade in a homogenous good, they need an agreement that protects incentives for lumpy irreversible investments. Therefore, the parties choose a fixed-term trade agreement. Once there is an opportunity for a new investment project, they conclude another fixed-term agreement etc. If the parties trade in differentiated goods, where the trade-facilitating investments small and frequent, there is a need for ongoing provision of incentives to invest. Therefore parties opt for an evergreen contract with a termination notice.
This prediction seems to be in line with available anecdotal evidence and with the evidence on all the trade agreements to which the U.S. is a party and which are currently in effect (at least those 98 agreements which can be clearly classified as either evergreen or fixed term). Trade agreements that cover trade in homogenous goods are normally fixed-term, while the agreements that concern trade in differentiated goods and services are mostly evergreen. Yet, further research is needed to test this prediction in a more systematic way.
Appendix A: Proofs
Proof of Proposition 3.
Denote R F T s the expected renegotiation costs under the fixed-term given the state is s, and r s the expected renegotiation costs if there is no contract. Then
Now consider the evergreen contract. Here the situation is different. If an investment opportunity does arrive in the state G, there is no need for renegotiation. But an investment opportunity arrives in state M , then the parties need to renegotiate to rule out the investment. Also, renegotiation happens once the state B has arrived.
Let us solve for δ s = R EG s − r s and ∆ s = R
In the end of the day we are interested in the parameter constellation that imply ∆ G < 0. Let also us introduce δ = (1
We can see right away that ∆ B = 0 and δ B = κ 1+ρ . Now let's write the equations for the remaining δ s and ∆ s
The first two equations imply
When is the fixed-term contract preferred? Consider the case ∆ G < 0. Then
We need to substitute δ from (4), find ∆ G and check that ∆ G < 0. This holds if and only if
It is easy to show that (i) this is never the case if λ → 0 and/or σ → 0 (ii) this is the case if λ → 1,
Q.E.D.
Appendix B: Empirical analysis of fixed-term vs. evergreen agreements.
In order to make the factors affecting the duration and terms structure of trade agreements more concrete, we now provide a simple empirical evidence for our theoretical model. We would like to stress that given the limitations of the data and the limited nature of the statistical tests presented below, the following analysis perhaps should be seen more as an empirical illustration rather than a rigorous test of the theory outlined in this paper.
In keeping with the results of our model, we hypothesize that those trade agreements, which cover trade in more commoditized goods, are less likely to be evergreen. We test this hypothesis using a data set of 178 bilateral and plurilateral trade agreements to which the US is currently a party. The texts of all of these agreements are available at the website of the US Trade Compliance Center (TCC). 1 The benefit of using the TCC's data set is that (i) it provides a comprehensive list of all agreements currently effective in the US, and (ii) all TCC agreements are comparable as they share at least one common party, the United States. 2 Since we are interested only in those trade agreements that have direct bearing on the terms of trade, we have excluded from the TCC's data set all the agreements that are not explicitly related to trade in goods or services (e.g., agreements on investment measures). We have also omitted the agreements which we have not been able to classify as either fixed-term or evergreen. As a result, we ended up with the sample consisting of 98 agreements, of which 30 are fixed-term and 68 are evergreen.
Among the 98 agreements in the data set, we have identified 42 agreements, which cover goods or services trade which cannot be classified as trade in commodities. We classified the remaining 56 trade agreements, which are either comprehensive or dedicated to specific commodities, as commodity-related. 1 See tcc.export.gov 2 Another potential source of data for our empirical analysis is the WTO data set of regional trade agreements (RTAs) notified by the countries to the GATT/WTO either under GATT Article XXIV or GATS Article V or the Enabling Clause of the Tokyo Round Agreement which permits preferential arrangements among developing countries in goods trade. However, many sector-specific bilateral agreements between the WTO member countries are not notified to the WTO because they are considered to be side-agreements to the RTAs which are supposed to cover "substantially all" trade. The problem is that the RTAs and their side-agreements often have entirely different final clause provisions regarding treaty duration and termination. For example, while the CUFTA is an evergreen agreement, the Canada-U.S. Softwood Lumber Agreement is a fixed term agreement concluded for 5 years. Also, the WTO data set does include asymmetric market opening agreements in which one country (or a group of countries) lowers barriers for products from certain other countries (e.g., the Lome convention agreements between the EU and former colonies). The absence of such sector-specific side-agreements and asymmetric agreements in the WTO data set makes it unsuitable for our empirical investigation.
The details of this classification are provided in Table 4 The dependent variable we seek to explain in our analyses is Fixed Term, which is 1 if the final clause of the agreement specifies that it is concluded for a finite period of time and not supposed to be renewed unless parties renegotiate the renewal. It is 0 if the agreement is supposed to remain valid indefinitely unless a party decides to withdraw and gives an advance notice about this to the other parties.
Of the 98 agreements in our data set, 30 were of fixed duration (coded 1). The main characteristics of fixed-term and evergreen agreements are compared in Table 1 in the Introduction. Tables B1 and B2 in the end of this Appendix present the summary statistics and the pairwise correlations for all the variables.
The data suggests that fixed-term agreements are more likely to cover trade in commodities and to be concluded with less developed and less democratic countries; the differences are significant.
These effects hold in the multivariate regressions as well. As the Table B3 below shows, fixedterm agreements, to which the U.S. is a party, are indeed more likely to be associated with trade in commodities even when we control for the level of economic development in the U.S. trade-partner countries. This result holds when the level of development is represented by the per capita GDP of trade partners as well as their per capita GDP relative to that of the U.S. level. We also find that the degree of democracy turns out to be insignificant once we control for the level of development.
Next, in order to perform a robustness check, we excluded all the agreements, which, in our reading, were concluded mainly to protect access of the US exporters to the foreign markets, and the intellectual property rights agreements (which are also more likely to benefit the U.S. exporters of goods
and services). We ended up with the reduced sample of 54 agreements. In this sample, the fixed term agreements are also more likely to be associated with trade in commodities. While 75% of the evergreen agreements are related to trade in commodities, the share of agreements covering commodities among the fixed-term agreements is 95%. In fact, there is only 1 fixed-term agreement in the reduced sample which is dedicated to trade which cannot be categorized as commodity trade.
We run the same regressions for the reduced sample (Table B3 ) and find similar results. Only in the last specification, the coefficient of the Trade in Commodities dummy is not significant which may be explained by the small sample size.
In order to perform yet another robustness check, we excluded all the agreements between the U.S. and other developed countries (i.e., the OECD countries). While some of these agreements may contain provisions relevant for trade in commodities, the actual share of this kind of trade is relatively small in overall trade between the U.S. and other developed countries if compared with its share in trade between the U.S. and non-OECD countries. After omitting these agreements, the sample is reduced to 54 agreements, 27 of which are fixed term agreements and 27 are evergreen agreements. Among the 27 fixed term agreements, 22 cover trade in commodities (81%); out of the 27 evergreen agreements, only 16 agreements cover trade in commodities (59%). The difference is statistically significant. The results of the probit regressions for this sample are presented in the last three columns of Table B3 . The coefficient of the commodity trade dummy remains large and significant.
Overall, consistent with our theoretical argument, we find that both pair-wise and controlling for the level of economic development and democracy, the fixed-term agreements are more likely to be associated with trade in commodities, rather than in non-commoditized goods and services. The effect is economically significant: the share of fixed term agreements among commodities vs. non-commoditized goods differs by 20-30 percentage points.
Again, we warn that although the presented empirical evidence provides support for our theory, our analysis of the current trade agreements between the U.S. and other countries is meant to serve as an illustration of our theory rather than as an indepth empirical study of the trade agreements' duration. Such a study would require a more detailed data base including the trade agreements to which the U.S. is not a party. Robust standard errors in parentheses * significant at 10%; ** significant at 5%; *** significant at 1% ♣ population-weighted-averaged across trade partners at the time of signing Table B4 . Classification of US trade agreements.
